


IDENTIFICATION 


PRODUCT CODE: MD-11-DZADF-A-D 
PRODUCT NAME: ADF11 CONVERSION RATE TEST 
DATE CREATED: «FEB. 1976 

MAINTAINER: IPGCP 

AUTHOR: RAY BALDWIN 


Copyright: (C) 1976 DIGITAL EQUIPMENT CORPORATION. 


The information in this document is subject to change 
without notice and should not be construed as a commit- 
ment by Digital Equipment Corporation. Digital Equipment 
Corporation assumes no responsibility for any errors that 
may appear in this manual. 


The software described in this document is furnished to 

the purchaser under a license for use on a single computer 
system and can be copied (with inclusion of DIGITAL'S copy- 
right notice) only for use in such system, except as may 
otherwise be provided in writing by DIGITAL. 


Digital Equipment Corporation assumes no responsibility for 
the use or reliability of its software on equipment that is 
not supplied by DIGITAL. 





ADFii CONVERTION RATE TIMING TEST 


REGUIREMENTSs 
POPI1, MwWiikL OR KwiiP REAL TIME OPTION, ADF 11 
eASR33 OR EGUIVELENT, 


MEMORY STORAGES 
wk OCTAL MEMORY UPPER 2K I8 READsmH'TE, 


LOADING PROCEDURE? 
PAPER TAPE SUPPLIED ,LOADED USING NORMAL 
BINARY PROCEDURE, 
STARTING PROCEDURES 
STARTING ADDRESS 200% 
ADDRESS S@2@282 ENTERS THE PROGRAM HEADER ROUTINE 
WHICH WILL ASK ,VIA TELETYPE THE FOLLOWING QUPSTIONS, 
1. TYPEC(L) FOR LINE OR (PP) FOR PROG, CLK, 
THE OPERATOR MUST RESPOND BY TYPING AN *L* IF USING 
THE Kwiil OR A ®P" JF THE KwiiP REAL TIME 
CLOCKS FOR THE TIME BASE, 
IF AN "L* IS TYPED THE NEXT QUESTION IS 
2.TYPE (5S) FOR SO OR (6) FOR O8 HZ, 
TO wHICH THE OPERATOR MUST TYPE & "5S" IF THE ®O4ER 
REFERENCE IS 5S@ CPS, OR A "6" IF THE POWER REFERENCE 
1S 68 CPS,, 
IF A *P" IS TYPED THE NEXT GUESTION IS 
2e TYPE (L) FOR 18 KHZ, (H) POR 1O0KHZ, 
TO WHICH THE OPERATOR MUST TYPE AN "LL" IF 


USING THE 1O0KHZ CRYSTAL OR (H) IF USING THE 12@"H2Z 
CRYSTAL, 











THE PROGRAM wILL THEN LIST THE & MODES 
OF CONVERTION TO aHICw THE OPERATOR MUST TYPE THE 
DESIGNATED LETTER OF ENTRY, 


PsPROGRAM CONTROL 
SeSINGLECHANNEL 
GsSEQUVENTIAL 
RsRANDOM 


AFTER ENTERING ONE OF THE PROGRAMING MODES 
LISTED ABOVE THE PROGRAM wILL REPORT THE MODE 
SELECTED ON TRE TELETYPE, 


CONVERTIONS ARE TAKEN FOR 418 SECONDS (TIMED 
BY Kwiiw OR Kwii?) AND ARE REPORTED ON THE TELETYPE 
AS KILOeHERTZ, 


SYSTE™ STATUS ERROR REPORTS 


SHOULD A SYSTEM STATUS ERROR BE REPORTED FROM THE 
REAL TIME CLOCK OR THE ADF14, THE PROGRAM wILL PEPORT, 


CLOCK §TATUS ERROR CKwiiL OR KwillP ERROR) 
ADFii STATUS ERROR CADF1ii STATUS ERROR) 


EITHER 6TATUS ERROR WILL CAUSE & WALT AND 
MUST BE RECOVERED BY THE OPERATOR, 
MODE CHANGEINGS 


TO CHANGE THE MODE OF CONVERTION THE "CONTROL C* 
FUNTION IS USED, THE KEYBOARD (ASR33 OR EQUIVALENT) 
IS SCENSED AFTER EVERY DATA OUTPUT, 

} 
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ADFI1 CONVES TION @aTE TIMING TEST 


DIGITAL EGUTP“ENT CORPORATION 

INDUSTRIAL FRTOUCTS GROYP (COUSTON SYSTE™S) 
AUTHORS RAY, BALDAIN 

MAINTAINER: TPG 


COPYRIGHT 197%, DIGITAL EGUIPMENT CORP,, MAYNARD, “ASS, 


TRE INFOR“ATION IN THIS STATEMENT IS SUBJECT TO CHANGE 
wITHOUT NOTICE AND SHOULD NOT BE CONSTRUED aS & 
COMMITMENT ®v DIGITAL EQUIPMENT CORPORATION, 


ACTUAL DIST?ISUTION OF THE SOFTHARE DESCRIBED IN TRIS 
DOCUMENT wILL BE SUBJECT TO TERMS AND CONDITIONS TO 
BE ANNOUNCE® 9N SOME FUTURE DATE BY OIGITAL EQUIPMENT 
CORPORATION, 


DEC ASSUMES N% RESPONSIBILITY FOR THE USE OR 
RELIABILITY OF ITS SOFTMARE ON EQUIPMENT wHICe IS NOT 
SUPPLIED BY DFC, 


THIS SOFTWAPE IS FURNISHED TO PURCHASER UNDER A LICENSE 

TO USE ON &@ SINGLE COMPUTER SYSTEM AND CAN BE COPIED (aITr 
INCLUSION OF SEC°S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH 
SYSTEM, EXC®PY AS MAY OTHERSISE BE PROVIDED IN aRITING 

BY DEC, 


THIS TEST wmILL TAKE CONVERTIONS IN THREE DIFFERENT MODES 

AS SELECTED BY THE OPERATOR FROM THE TELETYPE KEY80aRD, 

THE PROGRAM wILL OBTAIN ITS TIME BASE PROM EITHER THE Kwill 

OR KaiiP REL TIME CLOCK, 

THE CONVERTTON RATE wILL BE INCREMENTS OF 10868, EXPRESSED IN KILOCHERTZ, 
PER SECOND, 


EGUALITIES 

' 
177776 PS 8177776 
177572 $R 8177578 
1775062 TKS 817756@ sTELETYPE READER STATUS 
177562 TKB 2177562 sTELETYPE READER BUFFER 
177564 TPS #177564 sTELETYPE PRINTER STATUS 
177566 TPB 81775%6 sTELETYPE PRINTER BUFFER 
172548 KaPS 8172542 pKwiiP REAL TIME CLOCK STATUS 
172542 KaPB #172542 pXmiiP REAL TIME CLOCK COUNT SET BUF, 


DI 





PALxALI 


200108 
228182 


280104 
220186 


820200 


888274 
228276 


831782 
201084 
821812 
281816 
821222 
221826 
821232 
201836 
921242 


vee3 


172544 
172546 
177566 
220242 
228080 
eeeeee 
280881 
880882 
280065 
@80eG4 
eeeees 
2208086 
282007 


16¢4e¢e@ 
164882 
1646884 
164886 
164812 
164812 
164814 
164816 


22284 
823376 
883342 


2001202 
882332 
880340 
280104 
@824eu 
2388340 
220230 
888167 


880274 
O83176 
880340 
220082 
828082 
281862 


812786 
212767 
@eSe67 
@eS5e7 
@2eS2@67 
127284 
224367 
224267 
2246367 


12-FEBeTe 


Cees7va 


880088 
20834e 
281364 
220172 
882162 
ee3415 
@e2044 
801452 
@2@1466 


176766 


10:29 


SURVs 


STACKs 


PaGE jel 

aaPC 8172546 pXw}1° REAL TIME CLOCK COUNTER REG, 
KwPXX #172546 pMeyiP ALL 

L«$ 217756 mXHU1L STATUS REGISTER 

NOP s242 

MLT 3? 

Re 3i2 

Ri sii 

R2 si2 

R3 si3 

RG Bia 

RS 8x5 

Se si6 

PC si7 

p ADFII 

SAR 81604278 pADFileSTATUS WORD ADDRESS REG, 
4Dw 3166072 pOATA WORD ADDRESS REG, 

aCR 21646e@74 s#ORD COUNT REGISTER 

CR 316460%6 sCONTROL REGISTER 

CSR #1640'2 sCONTROL AND STATUS REGISTER 
DR 81646812 sDOATA REGISTER 

BO" 166814 pO4TA wORD ADDRESS REG, B 
1oR siedceie pINCREMENT MEMORY OFF SET 


’ 

pBuUSSS ERROR VIME Out 
’ 

~34 

BERR 

3a@ 


§ 
9 Kmiil YRaP VECTOR 
22188 


TI“a pLINE TIME CLOCK 


sPROGRAMABLE TIME CLOCK 


pADFiil CONVERTION RATE ROUTINE 


221882 
ps INITIATE PROG@AM HEADER 
“OV esTac«,SP 
“OV #340,°S 
CLR CLARET 
CLR PGCLK 

CLR LECLK 

“OV STEXT,R4 
JSR R3,PRIN? 
JSR R2,REF 
JSR R3,EC“O 


pINIT STACK 
sCLR CLOCK RETURN LOC 


pPRINT MEADER AND ASK INITIAL QUESTIONS 
p4SK TYPE OF CLOCK 

gRECEIVE & CHARATER 

pECHO CraRACTER 
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221246 
2810546 
221256 
881264 
201066 
d212e72 
221276 


@21162 
221186 
@21iie2 
®81116 
@@ii2e 
201132 
801132 
281140 
21142 
221146 
821152 
221156 
281166 
B21166 
O21174 
821282 
801286 
821212 
82i2i2 


8812146 
e8122e 
801226 
221232 
881234 
221242 
221264 
e21252 
—6©B81256 
821260 
321264 
281272 
221276 
281308 
@213¢@6 
0013146 
801328 


201322 
201320 
021332 
801336 
821542 


v8e3 


@22767 
@ei4i2 
822767 
214653 
8127846 
284307 
828167 


0127046 
284307 
@e62e7 
224367 
822767 
@81412 
@22767 
G21412 
212786 
224307 
08167 
212767 
eeeues 
12767 
812767 
800167 
280802 
2200082 
200802 


G12784 
824307 
204267 
284367 
822767 
821412 
822767 
821412 
0127046 
824367 
820167 
@12767 
828423 
012707 
812767 
800167 
880082 


212786 
@24367 
824267 
@e43e7 
822767 


12eFEBoTe 


O8e3i4 
828323 


@e3413 
@e2eee 
177676 


22346607 
801778 
@21376 
@8i4i2 
eee2es 


@@3413 
001732 
177724 
288764 


0011328 
177777 
@G8114 


8e3e4653 
8201656 
821264 
201362 
806318 


888314 


883413 
®81616 
177724 
141528 


211612 
177777 
800802 


823555 
821552 
201156 
801172 
888320 


2214656 


@214e2 
221372 


280222 


881278 
281200 


888822 


@8021e2 
177676 


@8i16e2 


SETLNES 


SETS: 
SETes 
COUNTS 


LECLKSs 
PGCLK3s 


SETPRG: 


SETHI: 
SETLOs 


SECs 


9WAS CLOCK KwJit 

sBRANCH TC SET LINE CLOCK RPOLTINE 
9#4S CLOCK KwllP 

pBRANC™ TO SET PROGRAM CLOCK ROUTINE 
gPRINT? 


i 
pRECYCLE 


s4Se FOR S@ OR O88 CPS? 


pRECEIVE A2S OR A 6 
sECrO Crear, 


9SEY S@ CYCLE RaTeE 
pRECYCLE GUESTION 


pSEY S@ CYCLE & FOR 16 SEC 


sSET o@ CYCLE « FOR 18 SEC 
sSET LOC, KwiilL FOR FURTHUR REF, 


i 

9* FOR LINE CLOCK 

pLIWE CLOCK INDICATOR 
pPROGRAM CLOCK INDICATOR 


p SET PROGRAPABLE CRYSTAL CONTROL CLOCK VARIABLES 


paSe IF 18KC OR 188KC 
pRECIEVE ONE CHARACTER 
phAS CHARACTER FOR 1860KC 
gSET HIGH FREQUENCY K 

gmaS CHARACTER & FOR OKC 
9SET LOw FREQUENCY «K 
gPRINT AP 


pRECYCLE? 
sSET ,.5 SEC AT 1086KC 


9SEY ,5 SEC AT 1OKC 


pASK FOR MODE OF CONVERTION 


PaGE ie2 

ce #3146,“01LD 
8E3 SETLNE 

cue #322,~010 
BEG SETPRG 

“Ov SoU,84 

Jger R3,PR TN? 
Jue PRIME 

5 

9 SET LINE CL°IC* CONSTANTS 
“Ov @ASK56,96 
JS§R R3,PRTNT 
JgR R2,REC 

JS® R3,EC~O 
ce 8265,“0L0 
8EQ SETS 

cue #266,“0L0 
8E0 SETe 

“OV SOuU,R4 

Jgr RZ, PRINT 
Jue SETLNE 

“Ov #7646,CO INT 
BR 2°12 

“OV ®1138,CSUNT 
“OV sei, L&CLa 
Jue MODE 

] 

@ 

a 

$ 

“OV @ASK12,%6 
Jgr R3,PRINT 
JSR R2,REC 

JSR R3,EC“O0 
cue #338,“0LD 
BEG SETHI 

cue #314,“0L0 
BEG SETLO 

“OV SOU,R4 

JS& R3,PRINT 
JMP SETPRS 

MOV #1435278,S8EC 
BR 2°18 

MOV #811618,SEC 
“OV @e}i,PSCLK 
JMP MODE 

@ 

y 

p ASK FOR MODE SF CONVERTION 
1 

MOV @aSnii,@6 
JSR R3,PRINT 
JSR R2,RE° 

JSR R3,EC“0 
cme #322,0L0 


ge4S MODE PROGRAM CONTROL "P* 





PALKII 


20135¢@ 
881352 
221362 
821502 
30137¢@ 
801572 
2014682 
021482 
2014686 
801412 
@014614 


221622 
@2146246 
e21463¢e 
8814636 
80146462 
21446 
014654 
821456 
221462 
201464 
821478 
21474 
821500 
201586 
201518 
21516 
@01S22 
221532 
801532 
@21536 
e2e154e 
001546 
221558 
881556 
281556 
221562 
221566 
821572 
021608 
@01¢e4 
821612@ 
21612 


O2ie16 
221622 
221626 
821632 


vee3 


0014623 
822767 
01515 
822767 
ee1S7i 
822767 
ee146e5 
12704 
884307 
@ee7u3 
280167 


812706 


864307 
812767 
805867 
8858607 
812767 
ee82ue 
805767 
186404 
884367 
800167 
824367 
842767 
eec2ce 
812767 
805267 
22767 
001487 
105767 
188375 
816767 
@8076e 
105767 
188375 
025267 
205067 
8080167 
816767 
804167 
820167 
880888 
oeeeee 


812767 
212706 
224367 
212767 


i2eFEBeTs 


8008325 
@8232) 
880322 


803413 
g2147e2 


O8GuTu 


803735 
881452 
177777 
030152 
681616 
e2eece 


177526 


208004 
208802 
260556 
2803468 


eceeee 
o2ee7e 
201758 


162252 
162246 
1622346 


801474 
808826 
177716 
162214 
880746 
177e26 


8e3176 
203786 
821252 
020802 


821152 
821182 
821132 


C8G7G4 


1e2336 


176278 
162272 
@22e62 


1764652 


162158 


18329 


PRGCNTSs 


PRNTS 


LOPs 


LOPAs 


MEXs 
INCCS 


SINCHs 


PAGE ie3 


BEG 
cue 
BEG 
cue 
BES 
cue 
8ES 
“Cv 
J$R 
fe 
Jue 
§ 


4 
p PROGRAM CONTRO MODE 


i 
“OV 
JSR 
“Ov 
CLR 
CLR 
“Ov 
NOP 
Ts? 
BMY 
JSR 
Jue 
JSR 
Bic 
NOP 
MOV 
INC 
cue 
BEG 
TS$T8 
BPL 
MOV 
ae 
7SsT6 
BPL 
INC 
CLR 
Jp 
“OV 
JSR 
JMP 
8 


i 

MOV 
MOV 
JSR 
MOV 


PRGCNYT 
#323,“0L0 
SINCK 
#321,“0L0 
SEG 
#®322,“0L0 
& 


SGU,R6 
R3,PRINT 
MODE 

RAN 


opcm,8@4 
R3,PRINT 
oe], CLKPET 
INCC 

CNT 
#20807, CER 


R3,LC"’ 
#348,°S 


28,cRr 
INCC 
#175@,INCC 
2°28 

csr 

ee4 

DOR, WEY 
Loe 

csr 

os 

Cnr 

Incc 

LOoP 

DR, mE 
Ri ,CHECK 
PRNT 


@ADCRT, SURV 


®SINC,R4 
R3,PRIN® 
s20007,CSR 


pe4S MODE SINGLE ChANNEL °S* 
pe4S MOCE SEQUENTIAL "G6" 
p4AS “OCE RANDON *R® 


gTYPE a? 


9PC Gsi 
sPRINT PROGRAM CONTROL MODE 
sSET FOR CLOCK RETURN, 
sCLEAR BLOCK COUNTER 
sCLEAR INC COUNTER 
sSET CONTROL & STATUS REGISTER, 


guraTy CLK? 

pSTART PROGRAMMABLE CLA, 18 SEC 
gsSTART LINE CLA, 18 SEC 
gSTART Awd CONVERTION 
9¢1 TO INCREMENT COUNTER 
pHAVE WE REACHED 1808 

pe AIT FOR A DONE 

sCLR FLAG 

pRECYCLE CONVERTIONS 
pwAIT FOR LAST OF 1800 
gwaIYT FOR LAST IN BLOCK 
9¢1 TO GROUP COUNTER 
sCLEAR INCREMENT COUNTER 
sCLEAR AeD FLAG 


pRECYCLE TEST 
pREAD DATA IN HERE 


INITIATE SI*YGLE CHANNEL “ODEeDMhe 


sSET UP SERVICE FOR S, CH, MODE 
pPRINT SINGLE CHANNEL MODE 








PALKII 


2216408 
e2i ieee 
ee16Se 
ee1eS2 
221656 
2216062 
221666 
201678 
e21e7e 
221780 
201786 
eei7ie 
221722 
001732 
801736 
e2174e 
201742 
221746 
2017528 


@01756 
821762 
021766 
G21772 
ee2eee 
882004 
28201 
802012 
G82816 
882822 
282826 
20203e 
— 882856 
822040 
882046 
882054 
202862 
ee2e7e 
G22876 
282100 
802122 
2221046 
8282112 





vees 


2e5267 
22eS5767 
120604 
204367 
@02167 
224307 
OOB24e 
G1i2767 
e2ee24e 
812707 
812767 
@12767 
852767 
042767 
2000201 
822776 
280242 
@e4167 
820167 


812767 
2127646 
@84367 
812767 
eeSee7 
805767 
180464 
004367 
888107 
084307 
8ee26e 
812767 
888242 
812767 
812767 
812767 
852767 
8462767 
828001 
888776 
eee24e 
084167 
0820167 









i2eFEBe76 


O2isie 
177362 


228aie 
eeeeee 
eees7e 


i7eese 
801280 
11¢00e 
eee1ee 
808340 


S0Ce82 
177666 


883176 
263765 
001118 
8202088 
801252 
1772e¢@ 


176838 
8012012 
118800 
000188 
6ee34e 





GeG4ée2 
1776646 


162186 


162876 
162872 
162264 
162068 
1762402 


176312 


161746 


161736 
161732 
1617246 
1617208 
175782 


12329 


SINCHASs 


SEGAs 


PAGE jes 


CLR 
TS? 
BT 
JSR 
Jue 
JSR 
NOP 
“Ov 
NOP 


JuP 


CxT 
LECL« 
e*ie 
R3,PC" 
2*6 


R3,LC’ 


@eOBF,4D« 


#1 76238,"CR 
#001078,CR 
#11007@,CR 
#132@,°89 
#34e,°§ 


Ri, CmECce 


SINCwa 


perICe 
p6TaRyT 


START 


CLOCK? 
PROGRAMABLE CLOCK FOR 16 SEC, 
LINE CLOCK FOR 18 SEC, 


s.040 THE ADORESS OF DATA BUFFER INTO 
pOATA wORD ADORESS REG, A 

98ET wPORD COUNT REGISTER TO 180¢ 
9.040 FINAL ADDRESS 

gL0aD INITIAL, DMA, AND START CONVERT 
pENABLE a,C, INT, 


pWAIT FOR w.C, INTERRUPT 


9 THE WORD COUNT REGISTER wILL BE RELOADED IN THE AeD 
ps INTERRUPT SERVICE ROUTINE 


a 
p INITIATE SETUFNTIAL CHANNEL MODE eDMhe 
sSERVICE FOR SEG, MODE 


MOV 
“OV 
Jse 
MOV 
CLR 
TST 


JMP 


@ADCRT, SURV 
#S$Cr,%6 
R3,PRINT 
#200807,CSR 


CAT 
LECL« 
e@i2 
R3,PC* 
ha 
R3,LC’ 


s0BF, 40 


#170036, 0CR 
#601618,CR 
#118878,CR 
#18e,¢$° 
#3e6,°S 


Ri, CwECK 


sPRINT 
sCLEAR 
pahICcr 
sSTART 
sSTART 


SEQUENTIAL CHANNEL MODE 

BLOCK COUNTER (@ OF 1888°S) 
CLOCK 

PROGRAMABLE CLOCK FOR 38 SEC, 
LINE CLOCK FOR 18 SEC, 


gL0aD TRE ADDRESS OF DATA BUFFER 
sINTO DATA wORD ADDRESS REG, A 

pSET w.C, REG, TO 1888 

s#L0aD FINAL ADDRESS 

pLOaD INITIAL, OMA, & START CONVERT 


pwATT FOR CLOCK INTERRUPTS 


p TRE WORD COYNT REGISTER wILL BE RELOADED IN THE 
p CLOCK INTER®UPT SERVICE ROUTINES 


INITIATE RA* DON CHANNEL & GAIN MODE eDMAe 


So 
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e2@2116 
e@e@2122 
282126 
ee@2132 
282148 
22144 
702152 
822156 
CG2104 
882172 
ee2i172 
82176 
882202 
@22286 
ee2210 
@@2216 
@@2224 
822232 
882240 
22242 
222244 
282246 
222252 


882256 
B22264 
e@2272 


e222746 
2223e2 
222384 
ee23i2 


882322 
822538 


282332 
202336 
232354e 
@82342 
222346 
822354 
222568 
882362 
822366 
882578 
022374 
202400 





vee 


@12767 
2127¢46 
0246367 
@12767 
204167 
225067 
812767 
812767 
885767 
1ee4604 
004367 
880167 
8046367 
Cee2ue 
212767 
212767 
852767 
@42767 
@20ee1 
@Be7T6 
@2e24e 
8846167 
820167 


816767 
812767 
828283 


216767 
120484 
®12767 
2204683 
012767 
812767 
208283 


885367 
881401 
@82082 
8046567 
012767 
885767 
180483 
862716 
8882Ce 
012786 
O80i67 
080882 


i2°FEBeoTe 
@@3272 176152 
@e4e2e 

ee727Se 

e2eeee 161652 
8Gi2zi2 

081186 

@1355@ ieie26 
@@7e2z2e i61616 
17782e@ 

@eG876 

eeeceece2 

eeeese 

i7eese 161566 
@i1eee8e@ 161562 
@eei1ee@ 161556 
@ee3ee@ 175536 
geesee 

177ee6 

17e726 8881146 
8ee18e@ 175256 
i77e@2e@ 178242 
280113 178226 
@@@iii i78@216 
eeee24 e02013¢ 
@2eeK2 

888126 

@20088 i1e14346 
eeee22 

eeeeea 

220682 

177172 


12329 


Rang 


RANOS 


LCTs 


PCTs 


TIMas 


LCNTs 


PaGE ieS 


“Ov 
“Ov 
JSR 
“OV 
J§R 
CcLea@ 
“Cv 
“Ov 
TST 
BK! 
JSR 
Jue 


RTS 
s SERVIC 
, 
DEC 
BEG 
RTI 
JSR 
MOV 
TST 
BMI 
ado 
RTI 
MOV 
JP 
@ 


SSERVIR,SURY 
RCH, 24 
R3,PRINT 
e2200e@7,¢CS8 
Ri, aRITe 

Cnt 

#0BF, 4D 
eSsTva, Sn4R 
LECLK 


#1 7600%2,eCR 
egie278,Cr 
#108,°s9 
#348,°S8 


Ri.Cwr cw 
RAND 


sSET SERVICE ROUTINE FOR RANDOM 
s“ODE 
pPRINT RANDON CHANNEL PODE 


peRIGRY 122 STATUS wORDS 

sCLEAR BLOCK COUNTER 

9.040 ADDRESS OF DATA BUFFER 

L040 ADLRESS OF STATUS #ORDS 

sSTART PROGRAMMABLE CLOCK FOR 1@ SEC, 
pSTART LINE CLOCK FOR 12 SEC, 


gSET =,C, FOR 1008 DEC, 
pSET FOR RANDON MODE 


pRECYCLE TEST 


LINE "RFQUENCY REAL TIME CLOCK 


COUNT. LENT 
#160,L«9S 
R3 


sSET LINE CLOCK FOR 18 SEC, 
pENABLE INT, 


PROGRAMABLE REAL TIME CLOCK (MODE 1) 


SEC, KPA 
ele 
®8001135,KnP§ 
2718 
SOCC111,KaPs§ 
#24,PCNT 


sSET PRECOUNT IN BUFFER 
9SET MIGH SPEED 
gi@KHZ DOWN COUNT & RUN TO STATUS 


p1GOKHZ, INT, EN, DOWN & RUN TO STATUS 


sSET FOR 28 TRIPS @ .5 SEC EACH 


R3 
E LIN® FREQUENCY CLOCK INTTERRUPTS 


LCN? 
.o4 


RS,REOT 
#20807,CSR 
CLKRE? 
2°18 
#a,05° 


seSTAC<,SP 
LOPaA 


pCHECK FOR LAST CLOCK TICK 


psCLR LAST w.C, 
sCHECK FOR PC, MODE ON LAST TICK 


pREINITIAL THE STACK 
sRETURN TO PC, TEST 


4 





~»~ aoe ee eG 8 Oo © & 04 4 4 @4& @&@ &ermdUL._-CCOCOpCUCUCéCHKWlCHWlCRUrmCiCHWCKWlCUOUrmCtCN 


PAaLKii 
@02482 


OG2484 
822412 
ee24i12 
G22416 
822420 
202422 
282426 
e@2434 
2e244e8 
G82442 
Ge2446 
282450 
@024654 
#224608 


822462 
G22466 
802472 


O22474 
@02502 
822586 
@2825i2 


e02514 
222522 
@e02522 
282530 
202532 


@@2534 
802542 
882546 
222552 


®02552 
822556 
e22568 
802562 
202578 


vees 
eeeeee 


205767 
18@u26 
825367 
001401 
eeeee2 
2065067 
212767 
805767 
18046067 
Ge2716 
O0eee2 
012786 
820167 
eeeee 


212706 
226367 
eecceee 


G12767 
204267 
8246267 
800285 


105767 
188375 
816767 
886282 
8B2880 


816767 
105767 
120375 
eee2e5 


185767 
1004604 
080221 
822767 
821481 


i2°FEBeT76 


172@i3¢ 
22462 
228846 
G20ee2 
1777462 
2004 


ee8eee 
177112 


824047 
200412 


2003462 
000188 
Se8204 


1758460 


175¢34 


1752822 
175@16 


175882 


2882035 


161356 


175274 


175824 


174772 


18829 


CLRRETS 


TIMBs 


PCNTS 


REPT: 


RECs 


WOLDS 
ECHOs 


CHECKS 


PAGE le6 


' 
p SERVICE PROGRAMABLE REAL TIME CLOCK INTERRUPTS 


TST? 
La | 
DEC 
BEG 
avi 
J§R 
“OV 
7s? 
Lae | 
aod 
RTT 
“Ov 
Jue 
2 


KaPS sTEST STATUS OF CLOCK INT, 
ERR pREINITIALIZE TEST 

PCAT 926 TRIPS 

ees pBRANCH WHEN DONE 

R5,REPT pREPORT FINOCINGS 


e222e7,Cgr 9CLR LAST a, 
CLERE? sTEST FOR PROGRAM CONTROL MODE 
,°2e2 
26,063 
pRECYCLE TEST 
esTac«,9P PREINITIALIZE THE STACK 
LOPA gRETURN TO PC, TEST 


‘ 
p REPORT CLOC* STATUS ERROR 


“OV 
JSR 
ALT 
§ 


MOV 
JSR 
JSR 
RTS 


SCLAKST,@6 
R3S,PRINT 
pREAL TIME CLOCK STATUS SHOnS ERROR 


REPORT RESULTS OF CONVERTIONS TAKEN IN 18 SEC, 
AND SCALE FOR RESULTS OF ONE SEC, 


#348," 

R2,0C7DFC sCONVERT OCTAL VALUE CONV, TO DEC, 
R2,0U"C%0 pPRINT 

RS 


: 
» RECEIVE ONE CHARACTER FROM KEYBOARD AND 
s STORE IN LOFATION HOLD 


: 
TST6 
BPL 
MOV 
RTS 
8 


TKS pRAIT FOR KEYBOARD 
eo 

TKB,HOL* 

Be 


9 ECHO CHARACTE® IN TELETYPE BUFFER REGISTER 


MOV 
TST6 
BPL 
RTS 
! 


} 
TSTs8 
BMy 
RTS 
cme 
BEG 


TKB,T°6 
Tes 
Ph de) 


Rs 


pREADER BUFFER TO PRINTER BUFFER 


TKS 

06 

Ri 
#203,7KS 
ay 


o 





PALI 


202572 
@02574 
222682 


202686 
@2@2012 
222644 
202616 
@@2622 
®@22626 
826346 
282642 
802652 
882656 
2826646 
862672 
002702 
802704 
282786 
222710 
ee2712 
82716 
802724 
@22726 
682732 
802736 
@e274¢e 


O02742 
Oe2744 
002746 
882750 
802752 
882754 
822756 


822768 
882762 
882764 
282766 
882778 
082772 
oe2774 


082776 
083ea2 
823080 


vees 


808201 
@52767 
@82167 


885767 
801001 
eeecee 
81278e 
812781 
812767 
®12767 
@12767 
@12767 
012767 
816707 
816767 
861067 
128086 
005728 
eeS572i 
088167 
810767 
805211 
205767 
801482 
800167 
288282 


eeeeee 
8000008 
154630¢ 
176838 
177e34 
177766 
177777 


02080e 
868080 
808000 
820200 
808888 
220880 
177777 


212780 
822718 
201807 


i2°FEBeTs6 


e20eee 
176172 


8027466 
CO2762 
S2G2ee 
BO82ee 
868268 
808268 
888268 
C0366 
Gebeas 
eeeeee 


177756 
08022 


eeeei2 
177740 


822762 
608260 


S88126 
880122 
SOeiie 
8eei12 
800106 
8eeese 
00044 


1@s29 


OCTDECs 


SAVEs 
SumSs 
NEGs 


DECs 


OUTCODs 


PaGE 17 


RTS 
81S 
Jue 
i 


Ry 
#22087, °S*# 
PRIME 


’ 
p CONVERT VALUE IN LOCATION "CAT" TO DECIMAL AND 
p STORE RESULTS IN ASCII CODE FOR OUTPUT 


’ 

TST 
BNE 
MLT 
“Ov 
“Ov 
“OV 
“OV 
“OV 
“OV 


77777 


CNT 
aT" 


@nEG,*°8 
sDEC,*1 
#260, VEF 
8268, °ECe2 
8268, °ECe4 
8260, [Ef ee 
#268, °ECe18 
CNT,SAve 
SAVE,SU“S 
(RB), SUMS 
eei2 

(RB)o 
(Ride 
BIDEe4 
SUMS, SavE 
(R41) 

SUMS 

2¢6 

BIOE 

R2 


9NO VALUE TO CONVERT 

s88 POINTS TO NEG, #5 FOR SUB, 

9R1 POINTS TO LOCS FOR DEC, VALUES 
pLO4D ASCII BASE VALUES 


sSUBTRACT DECIMAL EQUIVALENTS 


pUPDATE SUB, VALUE 
pUPDATE DEC, LOCATOR 


sSAVE REMAINDER FOR WHEN @GOES, NEG, 
sPLUS 1 TO ASCII VALUE 


pRETURN WHEN DONE 


OCTe 
OCTe 
OCTe 
OCT 
OCTe 


7212080 
9061880 
9800180 
9000810 
9200601 


CONVE®TED VALUE OF KHZ, 


SOEC.%@ 
#2628, eR* 
2*22 


ICHECK FOR FIRST NONCZERO CHAR, 
sPRINT 


*- 


5 @@6@ee@e?@ee@ee@eeeée@ee@eeee?e@eee¢éee¢eee¢e@ 





PALXil 


283012 
203012 
CO30i6 
@83022 
883826 
883032 
883736 
883040 
e23044 
283046 
283252 
883056 
823002 
023866 
803070 
C83074 
003168 


0283182 
223186 
023144 
823116 
ee3126 
883126 
OO3136 
203148 
883146 
083152 


003154 
803162 
023166 
903170 
= 083172 
@O3174 


02317 
883202 
203264 
023210 
@83212 
883222 
8eS226 
003230 
883232 
823236 
803248 


V8e3 


@0572e 
8127046 
0046367 
000167 
112067 
105767 
1e¢375 
822782 
801370 
812704 
224367 
811867 
105767 
180375 
812766 
686367 
880282 


1124667 
122767 
8614626 
122767 
601018 
112767 
6045607 
112767 
804507 
800753 


116767 
1605767 
180375 
080205 
eee2683 
008000 


085767 
188082 
880167 
800240 
042767 
885267 
8e2716 
805726 
812716 
085746 
052767 


12°FEBeT6 


Geuera 
@80eee 
177756 
17465364 
174526 


882772 
@B4276 
880824 
1745846 
174476 


828866 
880182 


800014 
174376 


168686 
080850 
806200 
880032 
177748 
806340 


174664 


168578 


168542 


PRINTS 


Ours 


PRT3 


DONEs 
OBUFs 


ADCRTs 


PaGt i-6 


Ts? 
“Ov 
JSR 
TT 
MOVB 
TSsTé6 
BPL 
cme 
BNE 
MOV 
JSR 
“OV 
TsT6 
BPL 
“OV 
JSR 
RTs 
’ 

' 


(RE)¢ 
@SPACFE,94 
R3,PRIN? 
OUTCOes 
(RB)eo, Tes 
TPS 


Phe 
eDECe18,R@ 
2°16 
aPT,Ra 
R3,PRINT 
(RO), 7PS 
TPS 

74 
KHZ, 94 
R3,PRINT 
RQ 


(R&)e,O8UF 
#160, °RUF 
DONE 
#45,08%yUF 
our 
#15,0"uUF 
RS,PRT 
#12,0%\UF 
RS,PRT 
PRINT 


DBUF, TPS 
TPS 
eed 
R5 
RS 


sSKIP OVER LEADING ZERO’°S 
PRINT A SPACE 


gPRINT, 


gPRINT "KHZ,* 
gALL DONE 


i 
PRINT DATA SPECIFIED By REGISTER 4 UNTIL TERMINATED By 
& 


p SERVICE THE AeD CONVERTER ON EVERY WORD COUNT 
p OVER FLOW AND CHECK FOR ANY ERROR CONDITIONS 


p THIS ROUTING ‘JSED FOR SINGLE CHANNEL & SEQUENTIAL MODE 


5 

Ts? 
BPL 
JMP 
NOP 
BIC 
INC 
ADD 
TST 
MOV 
TST 
B18 


CSR 
Pad 
SERR 


#200,¢C$8"® 


CNT 
#177760, e5P 


#22007,C$R 


sTEST FOR INT, FROM ERROR 
sREPORT A STATUS ERROR 
sCLEAR THE READY BIT 


pPLUS 1 TO BLOCK COUNTER 
sSUBTRACT 4B FROM STACK 





® @ 60600600000 06080@80060@008606e060e060ee0eeéee0éee0é®0 


Paxil 


083208 
G23264 
283278 


283272 
883276 
883302 
8833046 
283312 


8833520° 


883326 
023334 
883340 
BG3544 
883346 
803352 
083354 


823556 
883302 
223366 
083372 
8833746 


B23376 
023482 
803486 


@83412 
@e34613 
@O3a44 


823415 
C83416 


vees 


812767 
O0C882 
800882 


812706 
004367 
800082 


005767 
180882 
880167 
852767 
012767 
812767 
842767 
885267 
8e2716 
885726 
812716 
885746 
820882 


612785 
012725 
020527 
0013735 
00020} 


912784 
004367 
800167 


882 
077 
188 


L2eFEBeT76 


81355@ 


804107 
177e12 


168512 


177756 
820800 
013552 
8G7e26 
8o0200e 
177716 
177746 


887626 
018888 
013558 


@04134 
177474 
175306 


168526 


168476 
168462 
168852 
1684654 


18829 


CNTs 
SERR? 


SERVIR: 


WRITES 


BERR? 


TEXTS 


PAGE i09 

“OV SOBF, 404 
RT] 

8 

p REPORT STAT''§ ERROR 
“OV SSTATUS,R4 
JSR R3,PRINT 
HLT 

i 

} 

q 

j 

j 

t 

5 FROM THE RA“DOM MODE 
$ 

TS? CSR 

BPL 2%6 

JMe SERR 

8r8 #20667, C§R 
MOV @0BF,4D" 
“OV SSTA,Swak 
BIC #200,C§® 
INC CNT 

ADO Si 77746, O8P 
TST (SP)¢ 

“OV #340,¢5° 
TST #(SP) 

RTI 

g 

p BRITE 

5 

MOV @STa,%5 

Ov #100607, (RS) 
CMP RS, eD"F 

BNE 2718 

Rvs Ri 


pGROUPS OF 1888°S 


sSTATUS REG, CONTAINS ERROR 


SERVICE WORD FOUNT OVERFLOm & ERROR INTERRUPTS 


sTEST FOR ERRORS 
pREPORT A&A STATUS ERROR 


sLOAD DATA #ORD ADDRESS REG, A, 
PLOAD STATUS WORD ADORESS REG A 
sCLEAR THE READY BIT 

9¢1 TO BLOCK COUNTER 

sSUBTRACT 32 FROM STACK 


1888 STATUS HORDS FOR RANDON MODE 


’ 
pBUSS TIME OUT ERROR HANDLER 


i 

MOV SBUSE®,84 
JSR R3,PRIN? 
JMP PRIME 

1 

? 

» MESSAGES 

BYTE 


SY 
eASCII /?0/ 


eASCII 


pREPORT BUS ERROR 


4% TY°E (LL) FOR LINE OR (P) FOR PROG, CLK @/ 





xu faehUCUAeDlCtWDlCKHWClC KHeClCQHelCHellCHelCKeliCaHC GB H—Ciaia HO_—CsC i H—iawlH—s—i—sHCi titi HCaeClC HCiltlti ND 


" 


Paxil 


Z23e17 
223622 
825421 
@?3422 
203423 
#23426 
223425 
@23426 
203427 
223632 
22343) 
223432 
G23433 
@83e36 
@23a35 
OGs43e 
@23437 
2234640 
22304) 
2234682 
234063 
BB3444 
2234405 
2O3446 
C234aua7 
2234652 
023451 
823452 
@83453 
@234654 
8234655 
2234650 
8234657 
223462 
80346) 
823462 
0634653 
0235466 
223465 
@23466 


823407 
203472 
82347} 
@2347e 
8O3475 
Oe3a74 
823475 
B23476 
BO3477 
89835008 
023501 
®23502 
823503 


ve@os 


i2s 
131 
12? 
125 
242 
2S? 
116 
251 
Bue 
186 
117 
122 
242 
lia 
111 
lie 
125 
842 
117 
122 
@4e 
@S2 
122 
251 
Bue 
186 
117 
122 
240 
122 
122 
117 
187 
256 
@48 
183 
114 
113 
Que 
120 


845 
242 
124 
131 
120 
125 
840 
852 
265 
251 
840 
186 
117 


L2eFEBeT6 


12329 


ASKS61 


Pace jel? 


eASCI1 


4% TYPE 


(S) FOR S2 OR (0) FOR 68 HZ, 


e/ 





























PALKI1 


223504 
223505 
223580 
8835907 
823518 
23511 
283512 
803513 
@835i6 
@23515 
@e35ie 
283517 
283520 
88352) 
883522 
283523 
883524 
@e3525 
883526 
82@3527 
003538 
803531 
283532 
223533 
83536 


883535 
203536 
803537 
983548 
883541 
883542 
803543 
83544 
083545 
883546 
803547 


883550 


003551 
823552 
223553 
883554 
823555 
083556 
023557 
083568 
003561 
883562 
023563 
803564 
223565 
823566 
823507 
283570 


v8e3 


122 
842 
8e5 
2628 
840 
117 
122 
Bue 
850 
866 
851 
843 


i2eFEBe76 


18329 


ASKits 


PAGE ie11 


ASCII 


/ZCP)SPROGRAM CONTROL Z(S)SSINGLE CHANNELS/ 





























——— 


PALKI1 


@e23571 
883572 
283573 
83574 
9285575 
283576 
283577 
283600 
223601 
83602 
823003 
823604 
823625 


883686 
023607 
003610 
023611 
823612 
083e13 
883614 
083615 
G@3o16 
083617 
803620 
80362) 
863622 
883625 
883624 
883625 
883626 
083627 
0836308 
823631 
883632 
803635 
883634 


083636 
023637 
803640 
08364) 
8836462 


C3645 
O23o44 
883645 
223046 
023047 
203658 
003051 
8836S2 
023655 


v803 


116 
107 
116 
185 
848 
183 
110 


12eFEBo76 


18829 


PaGE iele 


eASCII 


eASCII 


/(Q)SSEQUENTIAL ZC(RISRANDON ZO/ 


/ETYPFCLIFOR 1OKHZ,(H)FOR 180KHZ, 


e/ 


. 








PaLxil 


223654 
e23e55 
23656 
223657 
883062 
28366) 
23662 
823663 
O23e6eu 
823065 
283666 
803667 
883672 
@e3e7)j 
eese72 
203673 
O23e74 
803675 
23676 
223677 
223702 
223781 
883782 
823783 
@237ee 
ee37e5 


&23786 
223707 
ees71e 
@@3711 
Ge3s712 
083713 
@23714 
ees715 
BeSTi6 
823717 


083722 


OO3721 
883722 
@23723 
083726 
823725 
883726 
003727 
223732 
083731 
283732 
8@3733 
023734 


023735 
823736 


vees 


117 
122 
848 
2 | 
862 
115 
112 
132 
856 
852 
112 
851 
186 
117 
122 
840 
861 
Gee 
068 
113 
112 
132 
856 
848 
@4e 
18e@ 


Gus 
123 
141 
ile 
187 
114 
185 
@48 
i183 
i1e@ 
181 
116 
116 
i185 
116 
048 
115 
117 
184 
ies 
@us 
@45 
180 


@45 
122 


L2eFEBe76 


10329 


SINCs 


PCMs 


PAGE 1915 


eA8CII 


e ASCII 


ESINGL® CHANNEL MODERZO/ 


/%PROGRAM CONTROL MODERR0/ 


d 
N 





PALKI 


223737 
22374e@ 
O23744 
023742 
ee3745 
GO3744 
023745 
@03746 
823747 
003758 
@e3753 
883752 
803753 
023754 
@23755 
803756 
203757 
e2376e 
083761 
283762 
823765 
823764 


@237e5 
823766 
023767 
823772 
983771 
083772 
ee3775 
OG3S7TT4 
803775 
083776 
ee3777 
e2ucee 
004001 
804062 


@@ueeu 
88ue05 
G24U2G6 
@24ee7 
2286010 
2802011 
GG4uei2 
04213 
G24814 
246015 
O246Gl1e 
G0u0017 


8246020 
80422) 


vees 


i122 
117 
107 
122 
101 
115 
848 
183 
117 
iie 
124 
122 
117 
114 
Bue 
115 
117 
1@4 
185 
gas 
G45 
1808 


gus 
123 
185 
121 
125 
185 
116 
124 
111 
181 
114 
@4e 
163 
112 
181 
116 
116 
ies 
114 
Q4e 
115 
117 
1@u 
185 
@45 
@45 
182 


L2eFEB=76 


1gs2e9 


SCs 


RCH 


PAGE ie14 


eASCII 


~ASCII 


/RSEGIENTIAL CHANNEL MODERZO/ 


/ZRANDON CHANNEL MODERZO/ 


m 
p 





® @ @ 0600080000604 @60006080600eo0@0ee0600e0ee0e0é6@®0 














PALKGI 


@eue2e 
220823 
@@ug2a 
eeuees 
Peue2e 
@2u827 
2246030 
204031 
eeugs2 
2240033 
@2uesu 
@2ue3s 
224036 
026037 
20ue4uQ 
22404) 
@2u8462 
@0uB4a3 
G0uous 
P2@ueus 
20uGse 


904047 
zgeuese 
00405) 
ee6e52 
eeuess 
eeuesa 
eeaess 
2040S6 
220057 
204860 
CGuteol 
?@4uee2 
20463 
224064 
@eu0e5 


@84u067 
884070 
2ee4e7) 
2046272 
eo4e73 


O2uec7u 
eeue7s 


S2ul7o 
2246077 


Vees 


183 
116 
1@4 
117 
ile 
eue 
183 
112 
183 
116 
lie 
185 
i164 
e4e 
115 
117 
1@4 
185 
gus 
gas 
180 


gas 
1@3 
1164 
117 
1@3 
113 
@4e 
123 
124 
181 
124 
i125 
123 
G48 
185 
i122 
122 
117 
122 
842 
1280 


B4e 
18@ 


L2eFEBe76 


18329 


CLASTs 


SPACEs 


PTs 


KHZs 


PaGE i115 


eASCII 


e4SCII 


e4SCII 


eASCII 


/2CLOCK STATUS ERROR 0/ 


4 @/ 


4,9/ 


4 KmZ,%9/ 





























mm) ~~ ~~ ~ ~ 











PALXil 


20612} 
B24182 
806183 
G24104 
284185 
C2416 


286107 
@@411e2 
@046111 
@04ii2 
G@4113 
OO4L14E 
2046115 
GO4116 
@@4117 
204120 
G@246121 
280122 
2246123 
G84i246 
2046125 
Ge4ui2e6 
2246127 
@euise 
20131 
GG4132 
@24133 


O@4ui134 
226135 
Ge4i136 
@040137 
204140 
@@uiai 
GG4ulde2 
GGuilas 
e414 
284145 
SCulse 
2040147 
2040152 
@24151 
2046152 
2840153 
@040154 
@846155 
284156 
0046157 


vees 


113 
112 
132 
856 
Bus 
1828 


884168 
227626 


12°FEBeT7e 10329 PaGE iel6 


STATUS: ,ASCII /2ADF11 STATUS ERRORSZO/ 


BUSERs ,ASCII /BUS TIME OUT ERRORZO/ 


eEVEN 
»27626 
















































































PALKII 
827626 
21355¢ 


V8Oe5 


SO8082 
813552 
880280 
O20e81 


i2eFEBe76 


18329 
STA} 


DBFs 


PAGE 1017 


2 

° 213552 
@ 

2 END 


pBEGIN 1208 wORD STATUS BUF, 
1BEGIN 1088 wORD DATA BuF, 










































































i a et et et eS Se er ee ee ee 


PALKI1 


ADCRT 
ADw 
ASKij 
ASKi2 
ASKS6 
BDw 
BERR 
BIDE 
BUSER 
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